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Motivation

In the Quark Gluon Plasma we Measurement of heavy quarkonia
expect sequential screening of suppression in Au+Au collisions can

the resonances. act as a thermometer of the QGP.

state Jy  y.  w(2S)
Mass(GeV) 3.10 3.53 3.69

Heavy flavor resonances characterized
by binding energy and radius

/e 1/e) [fm] r,(fm) 025 036 045
- | yas)
| seisy state Y(1s) Y(2s) Y(39)
£:(2P) Mass(GeV) 946 100 10.36
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MEASURING Y AT PHENIX



The PHENIX Detector
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Acceptance x Efficiency

Detector Acceptance: Central Arms
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Detector Acceptance: Muon Arms
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Rapidity Thrown T pamiry | Reconstructed T pamiy | Accetance x Efficiency
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Y(1S+25+3S) were generated using
PHPYTHIA. The rapidity distribution
is shown in the top left plot.

The Acceptance x Efficiency values
are shown above and summarized to
the left.

The integrated values were used for
each rapidity region because of the
limited statistics in the real data.
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Dealing with Small Statistics
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The Process

* Using e*e” and p*y pairs Y candidates are
reconstructed from pairs with an invariant mass
from 8.5—-11.5 GeV

* The Y yields are estimated from these candidates
after removing the background contributions
— Combinatorial background from random e*e  or p*w
pairs
— Correlated continuum background from Drell-Yan,
open bottom and open charm (semi-leptonic decays)



Combinatorial Background Subtraction
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PHPYTHIA Settings

Parameters | Index | Setting Meaning
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Raconstrusted Opan Bottom

Open Bottom
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Open Charm
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PHPYTHIA Settings

msel 4 (turns on charm production)
pmas 4 1 1.25 (sets charm quark mass to 1.25 GeV)
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Invariant Mass Distributions

\‘\\\\‘\\\\‘_Totalsum
mmmm Drell Yan(Pythia)

I
H— R 6 === QOpen Bottom(Pythia)
+ un6pp

Nu*u'

10% Open Charm(Pythia)

mmmm Upsilon(1S+2S+38S) Data
~— 22<y<12
PH-<ENIX Preliminary | Y
Drell Yan
Open Bottom

Open Charm

10

2
p*w” invariant mass[GeV/c?]

_Run6 pp Central Arms

1of- B orrclated BB

8 B Drell-Yan Data

6Lt B Y (1S+2S+38) Y

EEE:: : % Total

Drell Yan

o + | v + Open Bottom
2

6T 0 T 12 13 14 1S 16 /AGSs Users Meeting
¢'e” invariant mass [GeV/c’]

14



CROSS SECTION MEASUREMENT



Current Results

* Run b6

— Mid-rapidity in the di-electron channel

— Forward and backward rapidity in the di-muon
channel



Run 6 Signals
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Run6 pp North Arm
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NUCLEAR MODIFICATION: R,



Current Results

* Use PHENIX p+p data as baseline

 Compare to calculated cross section from Run-8
d+Au to determine Ry,

— Currently have result from muon arms

— Work is being done on a mid-rapidity measurement in
the Central Arms



R4a Result
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UPCOMING RESULTS



Y at Mid-Rapidity in d+Au
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Y signal in d+Au data
at mid rapidity
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Y at Mid-Rapidity in Au+Au

Invariant Mass Spectra in the Region[4,12GeV]
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Summary

Measured Y cross-section in Run-6 p+p

Measured Ry, at forward and backward
rapidity from Run-8

Working on R, at mid-rapidity in the di-
electron channel from Run-8

Working on R,, from Run-10 for all of the
PHENIX acceptance



BACKUP
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P(s) Derivation(1)

Assume the number of counts is Poisson distribution with
expectation value pu and observed counts m. The
‘H m) distribution is identical if you observe a number of counts
) and want to know the probability of an expectation value.

(1) P(m)

The probability of n foreground counts and m
Ly — g, .
HyHy € Hre background counts given the two are measured
mln! independently can be written as the product of
the two separate distribution.

(2) P(n,pp,m,pp) =

Changing variables S = jLy — Mp, I = pp, With Jacobean dsdp = dppdypy,

f- " !"-E —Ee ﬂ —8&
- P s man — 't 1
21>(3)  P(sp)lmn = e (14 )
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P(s) Derivation(2)

g, no—s
(3) P(Sv 1) man = EE % (1+ ,u.}

! s
ing (1+2)" Ly =3 (D)
Expanding (1+ )" assum ) > T ,u.)

min—k _—2u Sk —5

T e €
i— ml(n—k)! kK

Results in (4) P(s, pt)|mn =

Integrating (4) over u and recognizing it has the same form as a
Gamma distribution with b=2 and p-1 = m+n-k gives the final result

" (m4n—kN11 ., steF

P p—
(SH?TLH &Z_:_D THT[H—IL] 2(‘)] k!

Calculation done by M. Tannenbaum
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